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those near the anode. These results might at first sight seem in-
consistent with the experiments we have described (Art. 40) on the
electrical effect on metal surfaces of ultraviolet light and incan-
descence. In these experiments we saw that under such influences
negative electricity escaped with great ease from a metallic
electrode, while, on the other hand, positive electricity had great
difficulty in doing so. In the ordinary discharge through gases it
seems, on the contrary, to be the positive electricity which escapes
with ease, while the negative only escapes with great difficulty.
We must remember, however, that the vehicle conveying the elec-
tricity may not be the same in the two cases. When ultra-violet
light is incident on a metal plate, there seems to be nothing in
the phenomena inconsistent with the hypothesis that the negative
electrification is carried away by the vapour or dust of the
metal. In the case of vacuum tubes, however, the electricity is
doubtless conveyed for the most part by the gas and not by
the metal. In order to get the electricity from the gas into the
metal, or from the metal into the gas, something equivalent to
chemical combination must take place between the metal and
the gas. Some experiments have been made on this point by
Stanton (Proc. Roy. Soc. 47, p. 559, 1890), who found that a
hofc copper or iron rod connected to earth only discharged the
electricity from a positively electrified conductor in its neigh-
bourhood when chemical action was visibly going on over the
surface of the rod, e.g. when it was being oxidised in an atmo-
sphere of oxygen. When it was covered with a film of oxide it
did not discharge the adjacent conductor; if when coated with
oxide it was placed in an atmosphere of hydrogen it discharged
the electricity as long as it was being deoxidised, but as soon as
the deoxidation was complete the leakage of the electricity
stopped. On the other hand, when the conductor was negatively
electrified, it leaked even when no apparent chemical action was
taking place. I have myself observed (Proc. Roy. Soc. 49, p. 97,
1891) that the facility with which electricity passed from a gas
to a metal was much increased when chemical action took place.
If this is the case, the question as to the relative ease with which
the electricity escapes from the two electrodes through a vacuum
tube, depends upon whether a positively or negatively electrified
surface more readily enters into chemical combination with the
adjacent gas, while the sign of the electrification of a metalwly creeps back the
